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Particles per Wafer pass (PWP) Budget (defects/m2) for Generic Tool Type Scaled to XX nm Critical Defect Size or Greater
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13-5
Hot Spot
13-X(1.-2.) Hot
Spot ( )
13-6(3.
- 4)
( ) Hot Spot
(
)
ThinLine Dumm
1. Identify hot spots based on: 2. Build a pattern library using design clips
OPC, DRC, FA, etc.

3. Defect Inspection 4. Defect locations 5. For every defect, design and
are identified optical imaaes are extracted.

6. Defects are classified according to pattern background
13-6
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13-5-1 WECC Topics-1

WECC WECC

13-5-1-1 Critical Metals

ITRS2007 Table YE9 Critical Metals ~ Al, As, Ba, Ca, Co, Cu, Cr, Fe, K, Li, Mg,
Mn, Na, Ni, Pb, Sn, Ti, Zn <lppt(ng/L) WECC
Critical metals Less Critical Metals 13-8
WECC



o .

Level of Metal on hydrophilic and hydrophobic silicon wafer
following exposure in DI water at 60 C.
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Mg, Al, Ca, Zn, Fe

Mg, Al, Ca, Zn, Fe Pb Critical Metal WECC 2008
update WECC critical metals  FEP
critical metals 2009
FEP

1. Critical GOI surface metals: Fe, Ca, Ba, Sr (<5e9atoms/cm?2)
2. Critical other surface metals:  Fe, Ni, Cu, Cr, Co, Hf, Pt (<1elOatoms/cm2)
3. Mobileions: Na, K, ..(2e12atoms/cm2)

Ba, Ca, Co, Cu, Cr, Fe, K, Na, Ni WECC FEP  Critical
Metals, WECC critical metals
2009.3 ITRS ( 13-9 )
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FEP critical metals] Occurrence in UPWJ]Deposition probabilityWWECC critical metals in UPW

AqQ no no Low no

Al no Yes High less critical
AS no no Unknown Unknown
B no Yes Unknown Unknown
Ba critica seldom Unknown Unknown
Ca critica Yes High critical
Co critica seldom Unknown Unknown
Cr critica Yes middle critical
Cu critica seldom Low less critical
Fe critica Yes High critical
Ga no no Unknown Unknown
Ge no no Unknown Unknown
Hf critical no Unknown Unknown
K mobile Yes middle less critical
Li no N Low no

Ma no seldom High less critical
Mn no seldom Unknown Unknown
Na mobile Yes middle less critical
Nj critical Yes middle critical
Pt critical no Unknown Unknown
Sr critical no Unknown Unknown
Ti no seldom Unknown Unknown
Z0 no Yes High less critical

Based on FEP table

Based on hearing  Based on experiments by
from UPW suppliers US WECC WG

13-9 critical metals (2009.3_ITRS JJWECC
13-5-1-2
STRJ WECC
13-10
Si Si 30
42
1993 10ppb-10ppm

Fe, Mn, Zn, Ca 10ppb 3elOatoms/cm2
Al 10ppb 1ellatoms/cm2
Cr, W, Ti 10ppb 1l1lel2atoms/cm2

Influence of Very-
small-quantity Metal
Contamination on Device
Yield

2002

1SSM2002 1-2ppt GOl <lel0(Ca, Mg)
Ca <le9atoms/cm2(15 ) 3e9atoms/cm2(45 )
Zn 3e9atoms/cm2(15 ) 1.2el0atoms/cm2(45 )

2002

Fe 5ppt, Al 30ppt 10
2002

0-120 <lppt 9

1 10ppb-10ppm
13-11

13-10

(30 )
1000ppm  0.1M HNO3(pH1)
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( ) lppt lel0atoms/cm2
FEP critical GOI surface metals  <5e9atoms/cm?2 WECC
<lppt 0.5ppt, 0.1ppt 13-14 0.1ppt(ng/L)
UF
1999(ITRS) 2001(ITRS) 2003(ITRS) 2005(ITRS) 2007(ITRS) 2008(ITRS)
18.2MQ cm 18.2MQ cm 18.2MQ cm 18.2MQ cm
n 0.09 0.065 0.05 0.04 0.05 32.5nm
ml <02 <0.2 <0.2 <0.2 <0.9 <100
L <1 <1 <1 <1 <1 <1
TOC p  Lorppb 2 1 <1 <1 <1 <1
n  Lorppb 10 3 <10 <10 <10
SiO2 u___L or pph) 0.1 0.1 1 <0.5 <05 <05
critical metals(ppt/ng/L)eact] 20 <20 1 <1 <1 <1
20 <20 <50 <50 <50 <50
(ppm) 8-12 8-12 B-12( 5-12( )
13-13 ( ) (ITRS)

13-14

( )
1. Si 42 (1993)

2.Y.Kimuraetal. Influence of Very-small-quantity Metal Contamination (Ca, Mg, Zn) on Device Yield
ISSM2002.
3. 2002 (2002)

13-5-2 WECC Topics-2
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Year of Production

Flash %% Pitch (hm) (un-contacted Poly)(f) 54 45 40 36 32 28
(g DRAM % Pitch (nm) (contacted) 65 57 50 45 40 36
<( Particles

Add [Critical particle size (nm) [1]

UPW | WAS |Number of particles > 0.05 um (/ml) [26]

UPW | IS |[Number of particles >critical particle size (see above) (#/L) [26 100
Chem 49% HF: number of particles/ml >0.065um [1] [11] 10

10 4 4 4 3 3
Chem|| ADD [49% HF: number of particles/ml >critical particle size 80 50 70 100 100 140
Chem 37% HCI: number of particles/ml >0.065um [1] [11] 10 4 4 4 3 3
Chem|| ADD |37% HCI: number of particles/ml >critical particle size 80 50 70 100 100 140
Chem|| WAS |30% H202: number of particles/ml >0.065um [1] [11] 1000 400 400 400 300 300
Chem| IS |30% H202: number of particles/ml >0.065um [1] [11] 10 4 4 4 3 3
Chem| ADD [30% H202: number of particles/ml| >critical particle size 80 50 70 100 100 140
Chem 29% NH4OH: number of particles/ml >0.065um [1] [11] 1000 400 400 400 300 300
Chem| ADD |29% NH4OH: number of particles/ml| >critical particle size 8000 5000 7000 10000 10000 14000
13-15 ( )
( ) 2007
50nm, 65nm 2008 Critical Particle Size  FEP
DRAM 13-15 2007 50nm
65nm FEP critical particle size
2008 Critical Particle Size  28.3nm
«C 7 )
<01y m
30nm 20nm
13-6 2008
WG11 WG11-WECC WECC, DDC
(WG11)
1 WECC
2.ITRS WECC
3. WECC
4, ( ) WECC
5. WECC
6. ( ) DDC
7. Evolution of Wafer Inspection Methodology KLA DDC
(WECC)
1
2.

2008 WG11
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13-7
YMDB Defect Budget (DB Survey)
PWP
Wide DDC
WECC
ITRS
2009
YMDB:DB Survey DB Table
DDC:
WECC:
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